Assessing the impact of withering syndrome on the genetic structure of black abalone populations
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Introduction

The black abalone (Haliotis cracherodii) has experienced mass
mortalities along the coast of California since the mid-1980s and is
now a candidate for protection under the USA Endangered
Species Act. Mortality is caused by a pathogen that leads to a fatal
wasting disease called “withering syndrome” (WS) (Figure 1).
Working with MARINe (Multi-Agency Rocky Intertidal Network) and
PISCO (Partnership for Interdisciplinary Studies of Coastal
Oceans) monitoring groups, we have documented the northward
progression of WS along the California coast. We began
monitoring black abalone in 1992 and currently sample 23 sites
from Point Conception to Bodega Bay (Figure 2). The last
remaining large and healthy populations exist in the Monterey Bay
National Marine Sanctuary. Recent declines in the southern
portion of the Sanctuary are cause for concern, but whether these
declines are due to WS remains to be seen. In this study we
couple molecular techniques with ongoing monitoring to work
towards answering the following questions:
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Figure 2. Map showing locations of sites where black abalone tissue was collected. The
percent of population decline due to withering syndrome is shown in orange. The blue
dashed line denotes the boundary of the Monterey Bay National Marine Sanctuary.

Methods

Preliminary Findings

From 181 samples, we found 47 different haplotypes (Table 1).
When diseased sites were compared to healthy sites, we found no
overall reduction in the number of haplotypes (ANCOVA,
P,a,e=0.8). Moreover, there was no difference in the composition
of haplotypes between healthy and diseased black abalone
populations (ANOSIM, P, .. = 0.7). Thus far, it does not appear
that withering syndrome has reduced the haplotypic diversity.
However, if withering syndrome continues to spread northward,
we should be able to detect any change in genetic diversity. There
appears to be no relationship between genetic population
structure and geographic location, nor any evidence of temporal
patterns (Figure 4). Understanding the relationship between
genetic structure and the spatial patterns of abalone populations
will help inform management and restoration decision makers
regarding this threatened and ecologically important species.

Questions

1. Are the genetic structures of healthy and diseased
populations different?

2. If so, to what degree is this genetic difference
attributable to “normal” geographic population
structure?

3. Does the genetic structure of populations differ
before vs after the disease hits?

In 2005 and 2006, we collected
three to four epipodia from
individual abalone at six sites
using non-lethal techniques
(Hamm and Burton 2000) (Figure
3). California Department of Fish
and Game provided archived
tissue samples collected between
1995 and 2005 from seven sites
between Halfmoon Bay and Santa
Barbara (Figure 2). Haplotype
comparisons were made using the
molecular marker Mitochondrial
Cytochrome Oxydase 1 (COl).
Preliminary analysis was done
using ANCOVA and cluster
analysis.

Figure 3. Collecting epipodial tissue
sample from a healthy black abalone.

Site year of crash | year of collection | sample size | # of haplotypes
Pebble Beach n/a 2005 15 5
Ano Nuevo Island* n/a 1995/1997 4 3
Scott Creek* nla 1999 15 8
Scott Creek nfa 2006 13 5
Monterey* n/a 1998 16 8
Andrew Molera nfa 2005 15 9
Andrew Molera n/a 2006 24 11
Pacific Valley* n/a 2005 13 5
Point Sierra Nevada 2004 2005 14 8
Diablo Canyon* 1988 1996 4 3
Purisima Point 1998 2006 11 7
Point Arguello* 1995 1997 20 6
Santa Rosa Island* 1988 2005 7 6
Isla unknown 2005 10 4
Total 181 47

Table 1. Number of haplotypes found at sites where tissue was collected. Sites
presented from north to south. Starred sites indicate archived tissue samples.
Orange line shows the northern extent of known population declines due to
withering syndrome. No monitoring data is available for Isla Guadalupe.
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